Hypoxia induces FGF2 production by vascular endothelial cells and alters MMP9 and TIMP1 expression in extravillous trophoblasts and their invasiveness in a cocultured model.
The role of fibroblast growth factor 2 (FGF2) secretion by vascular endothelial cells during trophoblast invasion was assessed. The human extravillous trophoblast cell line, TEV-1, and umbilical vein endothelial cell line, HUVE-12, were cocultured under normal and hypoxic conditions. FGF2 expression in HUVE-12 cells and matrix metalloproteinase 9 (MMP9) and tissue inhibitor of metalloproteinase 1 (TIMP1) expression in TEV-1 cells were analyzed using quantitative RT-PCR and Western blot analyses. TEV-1 cell invasion was also examined. FGF2 expression in the HUVE-12 cells cocultured with TEV-1 cells was significantly increased under hypoxic conditions. In the TEV-1 cells cocultured with HUVE-12, hypoxia reduced MMP9 expression and increased TIMP1 expression; it also reduced cell invasion by 43%. However, the expression of MMP9 and TIMP1 and ratio of MMP9/TIMP1 were increased when the TEV-1 cells were cultured alone under hypoxic conditions. These findings suggest that FGF2 release by stressed endothelial cells of uterine spiral arteries play roles in decreasing MMP9 and increasing TIMP1 production in extravillous trophoblasts (EVT) in response to stress, resulting in reduced EVT invasion and possibly shallow implantation of the placenta.